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1.0 INTRODUCTION

Little Seneca Creek watershed is designated as a Special Protection &ea (SPA) by tie Montgomery County
Comrcil. Development whhin SPAS requkes measwes to protect water quali~ aud quantity so pre- ad post-
constructiorr conditions are near equal. The Clarksbwg Tom Center is located withia the headwaitersof arr
umramedmairrstem tributary, md its two tributaries, which flows irrtoLittle Seneca Creek.

hr cooperation with the Montgomery Cormty Department of Environmental Protection, Biohabitats developed
and implemented a monitoring program for the Clarksburg Tow Center that till monitor water quality rmd
queutitybefore construction, thus estabhshing pre-crurstmction baselirreconditions, This document is the f~st
quarterly report on the restits of the monitoring program,

1.1 Project Background

The Clarksbwg TowrrCentmis locatedirrClarksburg,M~land md is bordered to the north by Claksburg Road
@ute 121), to the east by Pitiont Road, to the south by StrisrgtowuRoad, arrdto the west by Frederick Road
@o.te 355), The site corrsistsof268 acresofkurd whichfil be developedfor coumrercial and residential usage.

The site surmurrds au usrnmed, first order, main stem tributary which becomes a second order strea
downstream of its confluence with two urnrmed tibutties, one from the east and one from the west. Current
landuse of the site is a@cultnral, com errdsoybean, with some forested areas, These forested areas are located _
on steeper slopes arrd irrcorridors along the three tributaries, The forested buffers along the tibuteries rouge
from 50 feet to 100 feet wide rmdthe floodplains along the tributaries me comprised of seep wetlmds.

1.2 Document Structure

Section2,0 irrchrdestie monitorirrgprotocols, motitonng schedule, md descriptions of monitoring equipment.
Section 3.0 provides a summery of the monitoring data with rnrrmalysis of the results. Section 4.0 contahs
concludlrigremarks.

2.0 MATEmALS AND METHODS

2.1 Monitoring Protocols

The followirrgmorritorirrgprotwolsarc breed on those estabhshedirrthe reports “Water Quality hvento~, Water
Quality Plan Submission for Clarksburg Tows Center, Montgomery CoUty, Marylan& prepared by
Biohabitats,Jrrc.and submitted to Montgomery County Depatimeot of Envirorrmental Protection on Much 27,
1995 arrdits addendumdatedJurre5, 199j, revisedon Juue 22, 199j. In addition, the mmritotig protocols were
fbrther refined during a meeting between MCDEP, Biohabitats, and MK Enterprises on February 26, 1997.

B,ohaMtat~Inc. —

Project No. 97004.al
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2.1.1 Monitoring Stations

Three permanent cross sections were established on each stream to monitor flow, however ordy the .
monitoring station on the main stem contains aa automated flow logger. The cross sections on the east
and west tributies weremorrhoredoncefor flow, as per monitoring protocols by MontgomeW County.
The monitotig station on the west tibrrtary is locatedapprotiately 60 feet upstream of the cotiuence
and the monitoring station on the east tributasy is located approtiately 400 feet upstrem of the
confluence. The in-stream morrhoring station is located approtiately 30 feet upstrem of the
Stringtow Road cdve~ domtiearn of the co~uerrce. Biohabhats installed the automated flow logger
(see Section2,2) on March 28,1997. h additio~ automated temperate loggers (see Section 2.2) were
instaUedin each tributary on March 28, 1997, The temperate logger on the west tributary is located

aPPro~ately 60 feet uPs~eam of tie cotiuence; tie temperature logger on the mairrstem tibutary is
Iwated approtiately 100feet domtreanr of the Kings Pond outfal~ and the east tributary temperature
logger is located approtiately 200 feetupstreamof the cotiuence, Both flow and temperawe loggers
record data at 15 minute intewals,

2.1.2 Daily Rain Data

One mirrgage was krstrdledat the flow logger monitofig station (near Stringtom Road) on March 28,
1997. The rain gage monitors rainfall to the nearest 0,01 irrcheat 15 tirrte intervals.

2.1.3 Water QuaIi@

The water qrratity pararnater s~dy was contracted to Versar, kc., located in Columbia, MD by
Biohabitats. The parrnnaters analyzed for this project are

- pH - Conductivity - DO - A&alinity
- BOD - Hardness - Nibate - Nitrite
--TotalPhosphoms - TSS - Cadmium - Total KjeldrddNhrogen
- Chromium - Copper - Lead - Mercury
- Nickel - Zinc - Metals digestion - Total Petrolem Hydrocarbon 1
- Vocs - Pesticides~CBs - Herbicides

I
Grab samples and irrstieamtialyses wererequired to be t&en at foor designated sites, one site on each I

of the b tributaries upstream of the confluence and one site do~stream of the co~rrence, Samples
were taken during baseflow conditions and dting a storm event to provide flow weighted smples.

\

Results of the water quality study till be included in a report which will be an addendum to this fist i

qunrterly report.

Bohatitab, Inc.
Project No. 97004.01
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2.2 Monitoring Devices

~s swtion presenk descriptions of the equipment used to perfom the monitoring. Specifications for
each item me included in Appendix A.

2.2.1 In-Streom Automated Flow Logger

Eauioment

Submerged Probe Flow Logger
Model 4120

Company

Isco, he,, Envkomnental Division
531 Westgate Blvd.
Lincol\ ~ 68528
(402) 474-2233

2,2.2 In-S[ream Automated Ternperntire Meter

8K Optic Stowaway Logger
Model: WTA08-05+37, s/n 821-824
Optic Shuttle
Modek DT128A, s/n 131

Onset Computer Co~oration
536 MacAfihm Blvd.
Box 3450
Pocasset, ~ 02559
(508) 563-9477

2.2.3 Daily Rnin Data

Mohnbitats,Inc. —

Project No. 97004.01
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Tipping Bucket Rain Gauge
Model 674

COmDarry

Isco, Inc., Envkonsnental division
531 Westgate Blvd.
Lincoln, NE 68528
(402) 474-2233

2.3 Monitoring Schedule

The monitofig schedule for the pre-constiction phase is presented in tie table form below.

PW-CONSTRU~ION MONTONNG S~DULE

nSTART, TYPE WBER FREQ~NCY DURATION

DATE

H

. .~

3128197 h-Stream Automated Flow 1 15 %ute mum Two

Logger htewals Months

3128197 h-Stream Automated 3 15 Minute Mtimn Two

Temperate Meter htemals Montk

3/28/97 Automated Rain Gage 1 Continuous Mtirmr Two
Dtig Each Months

t

Table 2.1 Schedule for pre-construction monitoring.

3,1 F1ow, Rainfall, and Temperature

Automated data loggers are used to record smefiow, rainfall, and temperame at 15 minute internals.
Monthly streamflow md rainfall me plotted together for each monitoring station and are represented in
Fi~es 3.2-3.4.

Biobahitats,1..,
Project No. 97004.01
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3.1.1 Converting Water Level to Discharge

The ISCO 4120 automated flow logger calculates the ~vaterswface elevation by measuring
hydrostatic pressure with a pressure transducer installed directly in the stream channel, The relation
between water snrface elevation and discharge was determined by direct field measwement of
discharge and water swface elevation at different flow stages. Mamings Equation was calibrated by
the field measurements and used to extrapolate the relation beyond the rarrgeofmeasnred flows. The
relation between water surface elevation and discharge is non-linear due to irre~lar changes in cross
section area tith depth, changes in charnel roughness, and hysteresis among other reasons. The
relation is approximated by a linear fnrrctiondeveloped using the field measurements in combination
\vith the Mamings Equation as described above. Fi@e 3.1 graphs the relation at the flo~v logger
location,

I Stage vs. Discharge

0.1 1 10 100 1000

Discharge [cfs]

Fi~e 5. I Relation betiveen discharge and w$atersnrface elevation determined by field measwement
at the Stringtmm Road flo\v Ioggcr location.

3.1.2 Rainfol[ Data

The Isco rain gage records rainfoll to the nearest 0.01 inch at lj minute intewals. Daily rainfall
totals are plotted against stream flofv for tl]emonthly summary plots ti Fi~es 3.2-3,4.

3.1.3 Temperature

E“lz,l,itzts, Inc.
—

Pr”jcct h’”. 97004.01
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Stieam tempera~e is recorded at 15 Mute intervals on each of the three tibutties. Plots of
temperature show daily temperatrrre flrrctiatimrs and mmrttiy &ends. Table 3.1 presents i smmrrary
of temperate data. Data for tie west tibut~ is mavailable skce this temperate logger was
mrable to be recovered, This temperame logger was installed on March 28, 1997 and was not
recovered afier ho attempts, one on July 3, 1997 and mother on July 10, 1997. Dtig both
attempts, the stieam charmel was thorougMy explored with both a shovel and hands. The
disappewarrce of the tempera@e logger is most likely a resdt of deposition of sediment which
btied the logger as flo>vshave dissipated due to the summer season rmdthe recent lack of raiafall.
However it is also possible that the culprit maybe channel scotig dtig tigh flows which
removed the mchored logger horn the chamrelbottom mrdwashed it away dowtrearrr. A new
temperate logger was installed and activated M July 25, 1997. This logger was tistalled more
secrrrelyand better denoted in the field to allo~vfor precise Iocattig to prevent this sitiatiorr from
reoccting.

Temperate Data SummW for April 1997

Temperame Logger Mearr Temp [F] Mtimm Temp [F] Maximum Temp ~]

Mairr Stem 53.87 44.81 (4/1/97) 63.84 (4/4/97)

East Tributary 49.37 39.99 (4/10/97) 60.71 (4/30/97) +

Temperate Data Srmmra~ for May 1997

Tempera&e Logger Mean Temp ~] Mtimmn Temp [F] Maximum Temp ~]

I I 1

II MairrStem 58,08 49.81 (5/1 1/97) 49.81 (5/11/97)

East Tributa~ 53.28 45,31 (5/5/97) 60.99 (5/5/97)

I

Biohabitak, Inc.
I

Project No. 97004.01
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Temperate Data SUary for June 1997

Temperature Logger Mean Temp ~] MirrirnmnTemp [F] Mtiurn Temp ~]

Main Stem 65.60 55.6j (6/9/97) 75.4 (6/25197)

East Tributa~ 59.10 51.45 (6/5/97) 67.93 (6126/97)
J

.

Table 3.1 Sunmrary of temperature data.

3.1,4 Tributaq Permanent Cross Sections

Two permanent cross sections were required to be established on each of the two tributaries. As per
the protocols, these cross sections were only required to be flow monitored once a quarter. During a
site visit on July 3, 1997, both cross sections were monitored, At tie time of this field visit, the west
tributary was calculated to have a dscharge of ,04 cfs and the east tibutary was calculated to have a
discharge of .05 cfs.

3.1.4 Monthly Summa~ Plots ~

Average and peak discharge are given for each month in Table 3.2. Discharge, water elevatio~ daily
rainfall, and temperature are plotted in Figures 3.2-3.6,

April 1997 May 1997 July 1997

Mean Peak Mean Peak Mean Peak

Logger 0,74 Cfs 4.08 Cfs 1.19 Cfs 1.95 Cfs 0.42 cfs 5.87 Cfs

Table 3.2 Monttiy average and peak flows for April 1997 through July 1997.

The monitoring stations on the east and west tributary were monitored for flow daring a site visit on July 3,
1997.

Biohabitak, Inc.
Project No. 97004.01

7



Clarkhur~ To,vn Cent.,
\\,;ItcrQ.nliy hl”,,it”ring Q“artcrly Rcp”rt

July23, 1997

Staae vs. Time
0.45
0,4

0.35
.
s 0.3
=
~ o.z5

0.2

0.15

0.1 ! i
W1/97 000 45/97000 41 0/97000 415/97000 420N7 000 W5/97000 WO/97000 55/970.00

Date

Rainfall vs. ~me

i~
97000mln7 000 4397 aoo 41 0/97000 415/97000 we/97am w5/97 0:00 we/97 000 95/?

Date

Discharge VS. Time

3.:-
J
-

2.:- -
2- -

1.5-
1- -

0.5 ?

3nl /97000 45/97000 41 0/97000 415/97000 420/970:00 425/97000 me/97 000 35/97Ow

Xme

ue 3.2 Water level, dischwgc, and doily rainfall at the Stingto\\m Road logger dting April 1997,

—

. .

—

E“hatitats, Inc.
Project80.97004.01

s



Stage vs. fime
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Fi~e 3.3 Water level, discharge, and daily rainfall at tie Stringtotm Road logger dting May 1997.
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I Temperature vs. fime
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Figure

Temperature vs. fime
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4.0 Concluding Remark

Dting this monitoring period, typical trends to a headwater stiearn were obsewed with respect to flow and
temperate. As exemplified in the results section of this repoti, the stream has a shofi lag tfie betieen the
peak rainfall arrdpeak discharge which is typical of a headwater strem, Ftiemore, an obvious decrease in
discharge later in the monitoring period was noticed, perhaps due to the smer season and horn the lack of
rainfall that the mea is suffefig. In addition, the streanr tempera~e rdso behaves lie a ~ical headwater
stream. Due to the low volwe of flow, the stieam efibits obvious dimal fluctuations irr temperature.
Also, the stream is shoting a noticeable wtirrg trend as the seasons change and the s-er begins.

It should be noted that since tils is the first of fow qutierly reports that it is too early to make my
assmptiorrs about the skeanr’s bebavior. Water quality data for this fust quarter till be included in a report
by Versar, hc. which till sewe as mraddendm to this report. Morritotig data included in tis repofi til be
supplemented by the second quarterly report that till cover the period born Jtiy 1997 though September
1997. This body of monitoring data obtained dtig the pre-development phase nf this project provides a set
of baseline data to be used in the evaluation of potential tip acts of the proposed residential development of
the Clmksbrrrg To\m Center.

Eohabitats, Inc.
Project No, 97004.01
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E

4120 Flow Loger

*

Append&A. Technical Specifications

Fi~e 22 Materials Used h tie 4120

1. Case and battery
compatient dooc

polystyrene.

2. COnnmtOr
panel: NOVI

3. bbels polyester
(not shown)

4. Stiap: nylon

5. Skap latches
acetyl plmtic

6. SWplatch
retiinec stainless

steel

7. Suspension
hook sbinlaas

steel (not shown)

8. Connstor
reps: acetyi plastic

+

39



i.’ 4120 Flow Lo~er

I
Table 2 Specifications: 4120 F1OWLogger

I Sze 10.5 x 9.0x 6.0 inches (26.7x 22.9x 15.2 Centimetam)

Weight 8 pounds (3.6 kilograms), witiout bafleries.

Operating Temperature 0“ to 140°F (-18“to 60”C)

StorageTemperatu re 40” to 140”F (+0° to 60°C)

Enclosure Self~etified NEMA 4X, 6

Power
TWO &volt lantern bafleries or one 12-volt Model 947 Flow Logger Lead-Acid
Batt~

Alkatine Batte~ Ufe 6 months with minimum reading internals of 15 minutes.

.........

,,...... .

+
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4120 How Lower

I

Table 3 SpecMcations: Submerged Probe titb 10-Foot Measurement Range

Sensor Wze

Sensor

?Ia inch (2.2 centimeters] in diameter
=1/2 inches [14.0 centimeter) long tithout nose cone
9112 inches (24. 1 centimeters) long rnth standard nose cone
0.765 squareinch= (1.9 centimeters) fron~ area

Ampfifier Box (watetight enclosure)
2 x 2 x 1-lE inch= (5.1 x 5.1 x 3.8 centimeters)

Sensor Weight Pro& and C*IW 3 ~unds (1.4 Klogrms)

Cable Length 25 fest ~.6 meters) from sensor to ampfiier hx

Connwtor Wn male~phenol, afiachd toa 12+nch (3o.5 centimeter) cable. The 124nch
cable is amched to the amp~fier box, Imted 25 feet from the sensor.

Sensor Material Trmsducer diaphragm: Type 315 Wnl& ateel
Body CPVC

Probe Cable Material O.Wnch dimeter bia& PVC @ol~’nyl chloride)

Operating Tempsratira 32° to 160” F (O”to 71” C)

StorageTempersWre +0° to 160” F (40” to 71 “ C)

0.1 to 5.0 feet i 0.01 foot (3.0 to152.4 @ntimeters & 0.3 centimeters)

LevePMaasurement 0.1 to 7.0 feet* 0.03 foot (3.0 to213.0 entimeters * 0.9 entimeters)

Accuraw
0.1 to 10.0 feat+ 0.10 foot (3.o to W.8 centimeter + 3.0 centimeters).
(Includesnonl;rr-, repmti;l~, andh@em;s, bti dose not includetemper-
aturewe fficierrt)

Maximum Allowable Level 20 fast (al meters)

Comparratatd-Temperature 32”to 100”F (o”to ~“ C)
Range

0.1 to 4.0 feat* 0.005 feet per d~rea F
(3.0 to 121.9centimete~*0.15 =ntimeter per degree fi

Tempsratire Coeticient
4.0 to 10.0 feet* 0.007 feet per degree F

(121.9 to 304.8 centimeter. ~ 021 centimeter per degree ~

41

I

_-



)’s

Optic StowAway@ Temp

User’s Manual

Tel: (508) 563-9000.:. Fax: (508) 563-?477 .:.email: laggerhelp@ansstcamp, com

computsr corporation 536 NlocArthur Blvd. .:.Box 3450.:. Pocosset, MA W559-3450
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Th* YOU for p.rchastig m Optic StowAwafl Temp logger. The mifimum optic
logging system is made of these component~ the Optic StowAway Temp logger, the Optic
Coupler- md the Optic Base Station- which comect the logger to the host computer, and
LogBook” sofiware. By addhg the Optic Shuttle~, you cm leave your Optic StowAway
Temp h the field up to ten years.

Launching your Optic StowAway Temp
Comect the Optic Base Stationw to the host computer uskg the appropriate titefiace
cable (PC-3,5 for a PC md Mac-3.5 for a Macintosh). Then shale the Optic StowAway
Temp tito the Optic Couplerw on tie Optic Base Station- (as pictured below).

.-.

Triggered launch and the Optic StowAway Temp .,,... ~:,;: .<.,,-.,.,:.
The Optic StowAway Temp has a optional tiggered launch. Lauch your logger choos- ‘“”
kg the triggered lawch option. Mer you have lamched the logger tith the tiggered
Iamch option selected, remove the logger from the Optic Coupler”. men you want to
tigger the logger b Iawch, place it h the Optic Coupler- again md it W lamch when
it is removed. You don’t need to have the Optic Bme Station- to tigger the Iauch, a
magrret in the Optic Couplerm is doing the work. The ma~et is h the outigger on the
side of the Optic Coupler-. You could dso tigger the logger tith sny stiong ma~et
placed nem the top of the logger over the ‘0@ Onset.

Data recovery ... ‘““::..
Mer you have lamched the Optic StowAway Temp, remove the logger horn the Optic
Couplerm m“d deploy the logger. At the end of the deplo~ent, either bfig the logger
back md reattach it to the Optic Base Stition- far readout or use the Optic Shuttlem
to readout the data in the field. Be swe to keep your logger free from W md dust.
To clem yow logger use ody a non-abrasive mild soap and wm water tith a non-
scratcfig sponge or cloth. ky scratches or abrmions on the optic logger’s sufiace may
imptir communication. (For tougher cleaing jobs use a plastic polish such as Noms”
plastic pohsh.)

Seeing if the alarm has been tripped
The Optic StowAway Temp has tio LEDs. The qeen LED blinks dutig use ifit has not
recorded out-of-rmge conditions (see LogBook@ User’s
Maual for how to set the din). Ifit has recorded out-of-
rage conditions, the red LED till blhk. men the Optic - 100
StowAway Temp is fill it d no longer b~i either LED. %Q 50
Time accuracy ;O
At room temperature, the logger’s idea of time ca vw from $ .50
the actid time by as much as one hour per ye= (100 ppm, or o ,0.
about one sample intend for the 8K logger). There m m

3:150additiond temperature effect shorn in Plot& Ieadtig to a
worst case time base emor of tio hours per yea (200 ppm, .2 -200
tio measmements for the SK logger), if operated conttiu- - 40-20 0 20 40 60 80
ously at extremes of -40°C or +80”C. Te~mture CC)
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Wde range accuracy
The Optic StowAway Temp is dso avd-

P!ot B G@ >m7
Tmpnl.re -q -Mel WA [a.C to+75ZI

able k a tide temperature rsuge version. 1.5
Plot B shows the mtiurn error ex-

pected for this version of the logger.
These errors ticlude: thermistor emor,

qumtization error (step errors in the ~
digiti representation of the tempera-
ture), ad a sm~ rssidud error. The 5 0.5

residuaf error remtis tier d the other
emors have been ctibrated out.

Differences betieen loggers
The c~bration process adjus~ the mea-
surti values of kditiduaL loggers with
the ssrne temperature rmge. This mems
that *O loggers@ not necessdy have
the smne step values, so that tio loggers
exposed to the s-e temperature may
report Werent values. Each logger, how-
ever, W be corrsd witi its acmq.

Temperature resolution
The Optic ShwAway Tempk ~solution
(~erence betieen temperature *PS) is
shown in Plot C. Note tie stisri~ be
tieen the resolution ad accuraq given
for the tidest ~ge StowAway-, where
most of the error is quantiation error.

h

The btinting LEDs
The Optic StowAway Temp’s ~Ds te~ you exactly what the logger is do~g.
Unti a dsrm condition has been met ti kdimtions ti be shorn by the
green bwg LED.

Waiting far tiggec We& b~ every sti seconds.
Waiting out delay We& b~ every four secon~.
Logging Bright bfi~ every measurement, md wed every tio seconds h
been measurements. If the Optic StowAway Temp is b multiple smpbg ~
mode, itfl bti at each measuremmt, not each tie data is recorded.
Alarm: A logger is out+f-rage ifit hss recorded a value that is above the high
sL- bit or below the low dm hit. The red LED ti bti dutig the
duration of the deplo~ent iostead of the green ~D.

A

page 2

;:,:

I

-’1......;

T

‘!



Details of the Optic StowAwa~ Temp logger

Sealed loggerdesigned for field operation
The Optic StowAwafl Temp data logger is completely sealed. It communicate opticdy so it
C= be used k wet or ~ locations m be completely submerged. me Optic StowAway TemF
logger can be Iawched and read out &ectly b a host computer ~g the Optic Base Station
and an intetiace cable.

Individual calibration
M StowAwaya, except the water temperate range Optic StowAway Temp, use thetisto=
with a 0.2°C hterchangeabfi~ in the r~ge O“Cto +75”C. This emor ties at lower or higheI
temperaties. The water timperatie rage of the Optic StowAway Temp WL -5°C +374C
uses a themistor that hae O.1°C interctigeabfi~. Other factom that tit the logger’s
accuacy me impetiectiom (resistir v~ations and A-D no~etities), and qumfiation ema
(difference between tempera~e steps). Omet’s prOprietW teat proced~= efie~vely. efi-
nates the resistor and A-D emom, leatig ody the thefistor acaacy and quantiation emo:
and a smfl residud ctibration emor.

M.2°C total error for the water
temperature range 0.3

Ad&g the quantiation emor to the O.l°C ther- ~
mistir emor snd ~owing 0.02% residud emor s 02
born other souces gives the emr me shown in S
Plot D. The typicsd emor at =Y timperati is &

much closer to O.l°C than the 0.2°C woti case 0.1

?mor shown in the M-rim ~ti Emor me.
00

10 20 30 41
Temperstire rC)

What is quanfizafion errofl
IdeWy a logger wotid record a ~erent tem-
pemke for each tempemti appfied to it. The

1/

Ideal Logger
Optic StowAway Temp - store ody 255 dif- ~ witi an \
ferent temperate values in ita temperate s infinite
range. Hyou e~osed the logger to a slowly ris- ~ number of
ing temperate, the logger wodd record a con- ~ stepe
stant value md then jup to a higher value, ~ Logger

recording that value for a wtie. The ~er- ~ withfinite

ence between the steps is tice the quantiza- number of

tion enor since a petiedy @mtad loggerti steps

never be more than hti a step away tiom the
actual value. A& Tempemtire
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Depth: rated to 100 feet
We have tested the polycarbonate case at depths to 400 ft. tithout problems. The
rated depth of 100 R. is a combination of a lack of extensive field experience ad our
natural consematism.

Operating temperature range -400C to +75°C
The Optic StowAway Temp till operate properly in the temperature rmge from -40”C to
+75°C. For temperatures above the highest value in ik rage it wti read ih highest
value, and for temperatures below the lowest value h its rmge it will read ik lowest
value. Crmtiued exposure to temperatures substantially above room temperature will
reduce the batte~ life of the Optic StowAway Temp.

Logger case limitations
The Optic StowAway Temp’s case is made of pollyc~bonate. This material cannot
withstand exposure to many chemicals, it c~ot be frozen in ice or tithstmd physical
stress. This logger should not be exposed to high humidity above temperatures of 60°C.
For additiond tiomation regardtig the use ad deplo~ent of this product, please
contact Onset Computer Co~oratiOn.

1” x 0.8” x 5.2 and 1.3 oz.
The shape of the Optic StowAway Temp was chosen to mtiize its volume md for easy
di~ent betieen the logger ad the other optic components. The logger weighs 1.3 oz.
md has a slight positive buoymcy.

90 second offload (8K version)
The Optic StowAway Temp communicates at 1200 baud. Its cleverly optkrrized
LogBook” sotiare dews a fi~ 8K OfflOad h only tiety seconds (sk mtiutes for a 32K’
Optic StowAway Temp).

Ten year battery tife
The ten ye= batte~ life is valid if the logger is continuously h use h long duration
applications (> 1 day) tithout multiple s~pkg, or k vev long duation applications
(> 100 days) tith multiple s~plkg. If the logger is only used intermittently (not
relaunched immediately afier offload) the batte~ life cm be much .weater. Mtemately
if the logger is used constantly h shoti duration applications the batte~ life can be
substatidly reduced.

Battery life examples
20,000 one hour deplopents (single measurement)
15,000 Mo hour deplo~ents (single measurement)
200 fom day deplo~ents (mdtiple sapling)

Factory replaceable battery
The batte~ is not user-replaceable (the case must be destroyed to open it). Facto~
replacement of the batte~ (tith the mavoidable case replacement) is available.
Cdl Onset for details.
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ESM Operations

July 25, 1997

Marshall Rudo

Biohabitats Inc.

15 West Aylesbury Road

Timonium, Maryland 21204

Dear Marshall,

The Ecological Sciences and Analysis Division of Versar is submitting the results of the pre-

construction water chemistry monitoring for the baseline characterization of the Clarksburg
Towncenter construction site. Enclosed are the laboratory results of this first phase of

monitoring.

Background

The proposed Clarksburg Towncenter islocated around three first order tributaries to Seneca

Creak in tha Little Seneca Creek Watershed (Part of the lar9er potomac River wetershed) in

Montgomery County, Maryland. These tributaries hold aClasslV usedesi9nation as defined bY

the Maryland Department of the Environment (MDE). The Clarksburg area is designated by
Montgomery County asa Special Protection Area (SPA). Ttisstream water chemistry monitoring

project is part of a large effort to comply with the regulatory requirements for ttis SPA.

~

Pre-construction stream water chemistry monitoring consisted of a combination of baseflow and

storm event sampling. A total of four sites were established at the study area (see attached

map). Site 1 islocated below the confluence of alithree tributaries, just northwest of Stringtown

Road; Site dislocated onthe southernmost tributary; Site 3 islocated onthe center tributary;

and Site 4is Iocatad on the northernmost tributary.

Versarfield crews collected straambaseflow data on May2l, 1997. Onsite measurements of

water temperature, PH, dissolved oxygen, conductivity, and flow rates were collected at each

of the four designated sample sites. Grab samples were also collected at each site. The grab

samples weratransported in coolers ticed)at4 ‘Ctothe laboratory for analysis. The parameters

analyzed atthelaboratory arelisted in Table 1-1.

Storm event data were collected during a single rain event on June 26, 1997. Water

temperature, pH, dissolved oxygen, andconductivity were measured one half hour after the start

of rainfall. Grab samples were collected at 20 minute intervals over the duration of the 2 hour

storm at each of the four sample sites. Flow rates specific to each sits were recorded

simultaneously with grab sample collection. Grab samples were transported at 4 ‘C back to the
laboratory for compositing. Using the flow data specific to each site, flow-weighted aliquot

volumes foreach grab were composited. Laboratory analysis was conducted onthecomposhed

samples for the parameters listed in Table 1-1. Proper chain of custody procedures were

observed in sample shipment to the laboratory.

92OORUMSEY ROAO. COLUMelA, MARYLAND 21045.1934. TELEPHONE (4lO)964.92OO. FAX (410)964.5156



Mr. Marshall Rudo

JuIY 25, 1997
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Water chemistry results forthe May21 baseflow monitoring arelisted in Table 1-2. Instream

temperatures atthefour sites during basefiow conditions ranged from 12.6 Cto 14.2 C; pH

ranged from 6.5 and 7.0; dissolved oxygen ranged from 6.3 mg/lto 8.8 mg/l; and conductivity

ranged from .133to .330 ins/cm. These water chemistry conditions fall within accepted levels

for fish andinvertebrate survival (MDE, 1994).

Baseflow water chemistry was generally excellent with only alkalinity and nitrate-nitrogen

straying from optimum levels. Lowalkalinity valuesat each site indicatea reduced ability of the

stream to buffer abrupt changes in PH. These low values maybe attributed to the soil type

and/or organic concentration. Waters with sandy or highly organic substrates tend to have lower

alkalinity (Boyd, 1990).

Nitrate-nitrogen levels at all sites during baseflow sampling were slightly elevated compared to

theresults found by the 1994Maryland Mological Stream SurveY(MBSS) inthere9ion (Volstad

etal.,1994). Thanitrate-nitrogen levels measured atthefour sites ranged from 3. Omg/lto 7.3

mgfl., and averaged 5mgfl. The 1994 MBSS measured nitrate-nitrogen Ievels at thirteen nearby

stream sections, arriving at an average of 3.01 mg/1. Presumably, surface runoff of fertilizer

introduced by agricultural practices in the area may be the source increasing nitrogen levels in

the stream. The MDE 1994 report onthe status of Maryland’s waters noted elevated nutrient

levels (nitrates etc.) resulting from agricultural and urban runoff in the.Washington Metropolitan

Sub-Basin.

It should also be noted that in the case of one parameter, toxaphene, the non-detectable

reporting limit (1. Opg/1) washigher than MDE criteria foracute toxicity (O.73yg/1).

Water chemistry monitoring results atthefour sampling sites during the June26 storm event also

indicate generally good water quality. The results are illustrated in Table 1-3. Instream water

temperatures atthefour sites spanneda range of 17.9 OCto 21.7 ‘C; pH ranged from 6.6to

7.1 (varying onlyslightly from the baseflow values of 6.5t07.0); dissolved oxygen ranged from

4.2 mg/1 to 6.4 mg/l; and conductivity ranged from 0.108 to 0.299 ms)cm.

Dissolved oxygen values below 5ppm were found at sites 1 and 3 attha onset of the storm

event. This level is below MDE water quality standards for this stream type (Class IV). Low

oxygen levels may be attributed to lower flow and h[gher water temperatures (owing to sparse

rainfall during the previous month) than those observed during baseflow monitoring.

Nitrate-nitrogen levels measured during storm sampling averaged 3. Omg/lfor the four sites. This

is Iower than the average measured during baseflow sampling (5.0 mg/1). These findings may

be attributed to dilution of nitrate-nitrogen Ievels during the storm event and may indicate a

significant groundwater component to the nutrient levels.

The overall water auality based on storm chemistry results can becharacterized as excellent.

This corresponds to Montgomery County’s stream assessment categorizing the biological integrity

of the watershed as “good” to “excellent” (Montgomery County Department of Environmental

Protection, 1997).
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Mr. Marshall Rudo
)

fi~ef”sli!zc.
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) If you have any questions regarting ttis report, please do not hesitate to give me a call at (41 O)

740-6116.
1

1 James P. Hakala

Environmental Technician

JPH:jph/sg
F:\DATA\WpsHARED\OEm,74\010nA0\11440.1.wpd

Enc.

cc: Hle: 3619-001
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Table 1-1

CLARKSBURG TOWNCENTER CONSTRUCTION SITE

Recommended Analysis Parameters

Pre, During and Post Construction

Alkalinity EPA 310,2

BOD EPA 405.1

Hardness EPA 130.2
1

Nitrate EPA 353.2

Nitrite EPA 354.1

Total Kjeldahl Nitrogen EPA 351.2

Total Phosphorus EPA 365.4

Total Suspended Solids I EPA 160.2 I
Cadmium I EPA 213.2 I
Chromium j ICP(601 O) I
Copper EPA220.2

Lead EPA239.2

Mercury EPA7470

Nickel / ICP (6010) I
Zinc I EPA200.7 I
Metals digestion SW3005

Total Petroleum Hydrocarbon EPA418.1

VOCS (see attached list of analytes) EPA624

I
.i

I

I
I

Pesticides/PCBs (see attached list of analytes) I EPA8080 I

Herbicides (see attached list of analytes) EPA8150



Table 1-2. Wetar quality results from May 21, 1997 baseflow monitoring

Parameters Site 1 Site 2 Site 3 Site 4 Units

Water Temperature 13.1 14.1 14.2 12.6 Oc

pH 6.5 6.8 6.6 7.0 (Su)

Dissolved Oxygen 7.6 8.1 6.3 8.8 (mg/1)

Conductivity 0.168 0.330 0.146 0.133 (mslcm

Total Alkalinity 17.0 12.0 20.0 ND (mgll)

Biochemical Oxygen Demand ND ND ND ND (mg/1)

Hardness 47.0 62.0 47.0 66.0 (mgll)

Nitrate 4.1 5.6 3.0 7.3 (mgll)

Nitrate-Nitrite 4.1 5.6 3.0 7.3 (mgll)

Nitrite ND ND ND ND (mgll)

TKN 0.6 0.6 1.3 0.30 (mgll)

Total Phosphorous ND ND ND ND (mg/1)

TSS 21.0 8.0 6.0 ND (mgll)

Total Cadmium ND ND ND ND (mgll)

T otal Copper ND ND ND ND (mgll)

T otal Lead 0.001 0,002 ND 0.001 (mg/1)

T otal Mercury ND ND ND ND (mgll)

T otal Chromium ND ND ND ND (mg/1)

T otal Nickel ND ND ND ND (mgll)

T otal Zinc 0.08 0.07 0,05 0.07 (mgll)

Petroleum Hydrocarbon ND ND ND ND (mgll)

Pesticide/PCBs ND ND ND ND @g/l)

Herticides ND ND ND ND @g/l)

v Oc ND ND ND ND @g/l)

A verage Flow 0.109 0.041 0.039 0.071 (Cfs)

I
.1
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Table 1-3. Results of June storm event baseflow monitoring

Parameters Site 1 Site 2 Site 3 Site 4 Units

Watar Temperature 20.5 21.7 17.9 20.4 Oc

pH 7.1 6.9 6.6 6.6 (Su)

Dissolved Oxygen 4.2 5.4 4.7 6.4 (mgll)

Conductivity y 0.146 0.299 0.109 0.108 (ins/cm)

Total Alkalinity 17.0 23.0 24.0 11,0 (mg/1)

Oxygen Demand 5.0 10 6.0 5.0 (mg/1)

Hardness 46.0 62.0 42.0 47.0 (mgll)

Nitrate 2.4 3.1 2.3 4.2 (mgll)

Nitrate-Nitrite 2.4 3.1 2.3 4.2 (mgll)

Nitrite 0.02 0.02 0.03 0.01 (mg/1)

rKN 0.4 ND 1.0 0.5 (mgll)

rotal Phosphorous ND ND ND ND (mgll)

rss 43.0 110.0 73.0 30.0 (mgll)

rotal Cadmium ND ND ND ND (mg/1)

rotal Copper ND 0.007 ND ND (mg/1)

rotal Lead ND 0.004 0.004 ND (mgll)

-otal Mercury ND ND ND ND [mgll)

-otal Chromium ND 0.005 0 .005 0.005 (mg/1)

‘otal Nickel ND ND ND ND (mgll)

‘otal Xnc 0.03 0.04 0 .03 0.04 (mgll)

‘etroleum Hydrocarbon ND ND ND ND (mgll)

‘esticide/PCBs ND ND ND ND @g/l)

lerticides ND ND ND ND @g/l)

foc ND ND ND ND @g/l)
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